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. The first alternative represents a very difficult avenue to pursue since there is no seeming reason to prefer one high dimensionality over another. The other line of thought encourages us to ask just how dissipation can occur in the early universe. We take a conventional approach and ascribe the process of heavy particle decay into quarks and leptons as described by an effective bulk viscosity [2] . We also point out that if the early universe did in fact possess a stringy nature, the conversion of massive string modes into massless particles (at scales of 1019 GeV) can effectively be represented by a dissipative term with the form of bulk viscosity [3] . In a previous note we studied a five-dimensional model with an effective bulk viscosity present obeying the equation of state P = 4 [4] [5, 6] where P = P -6 U' , 6 = coefficient of bulk viscosity, and Uaa = expansion. In reference [6] Dresden and Appel have discussed the above extension of the energy momentum to five or more dimensions. We also represent the admixture of particles by the relation P = -r since at 4 such high energies they are relativistic and follow the formula for radiation in five dimensions where we 
Conclusions
The above discussion has shown that the radiation cosmology P = £ gives the largest entropy increase with both the three space and the fifth dimension inflating. The stiff matter case for inflation of both R3, a gives a slightly lower entropy increase. The case a = -3 Q for both the radiation and stiff matter give a negative energy density, but does give an inflating three space and fifth dimension with zero entropy production. However, the feature of ê -0 is entirely unphysical. For the negative curvature case, the energy density, the bulk viscosity coefficients and the entropy production rate tum out to be negative which is unrealistic. Presently positive curvature (K3:&#x3E; 0) solutions to equations (2. [7] .
It is also relevant to remark here that the dependency of the bulk viscosity on the energy density and the effect it has on a four dimensional cosmology has been discussed by Murphy in an effort to study the time period when dissipative processes are relevant [8] , such a direction should also be explored in higher dimensions. Also Gurovich and Starabinsky [9] have discussed bulk viscosity dependent on the curvature square and pointed out that it results from vacuum polarization effects generated by the gravitational field. We have discussed the influence of such an ansatz in ten dimensions and shown that it always leads to inflation provided the particles are ultra-relativistic [10] . Even a hybrid of bulk viscosity dependent on all of these factors seems relevant to study what effect it has on the scale factors evolution and entropy production in early universe cosmology.
